Flow cytometric DNA analysis of neuroblastoma and ganglioneuroma. A 10-year retrospective study.
Retrospective quantitative DNA analysis was done on 147 samples from 89 patients with neuroblastoma and ganglioneuroma using flow cytometry. In the neuroblastoma patients, nuclear DNA content was found to be a stable tumor marker irrespective of site (primary versus metastatic) and despite changes with time in tumor progression, maturation, or therapy. The occurrence of DNA aneuploidy, which was detected in 60% of the neuroblastoma patients, paralleled other favorable indicators and was highly associated with survival (P less than 0.001). Of clinical stage, age, primary site, sex, and DNA content, only stage and DNA content correlated with survival. Those patients with favorable stage and DNA aneuploidy had higher survival rates. Further, favorable stage and the presence of DNA aneuploidy were independent prognostic indicators. Abnormal DNA content was also detected in samples from ganglioneuromas in which significant numbers of ganglion cell nuclei were recovered. These results indicate a striking difference between neuroblastoma and adult tumors in which DNA aneuploidy is generally a poor prognostic sign and provide a molecular link between ganglioneuromas and their malignant counterparts.